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7KH HYDOXDWLRQRI WKH LQWHUIDFH IULFWLRQ DW WKH FRQWDFW EHWZHHQJHRV\QWKHWLFV LV D YHU\ LPSRUWDQW IHDWXUH LQ D VDIH
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FULWLFDOSRLQWGXHWRWKHORZIULFWLRQDOSURSHUWLHVRIVXFKSURGXFWV$VDFRQVHTXHQFHWKHDVVHVVPHQWRIWKHGHJUHH








7KH GHYHORSPHQW RI JHRV\QWKHWLFV KDV SURYLGHG D ZKROH UDQJH RI PDWHULDOV VSHFLILFDOO\ GHVLJQHG IRU WKH
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WKHPDVVRIZDVWHIURPWKHVXUURXQGLQJHQYLURQPHQW7KHVWDELOLW\RIDJHRV\QWKHWLFODQGILOOOLQLQJPDLQO\GHSHQGV







ZKHUHDSSUR[LPDWHO\PRI WKH ODQGILOO VORSHPRYHGRZQZDUG LQYROYLQJD VOLGLQJPDVVRIZDVWHRIDERXW
P>@7KHUHIRUHWKHFRUUHFWHYDOXDWLRQRIWKHDYDLODEOHLQWHUIDFHVKHDUVWUHQJWKLV\HWDWRSLFRILQWHUHVW,Q








WKH UHODWLYHGLVSODFHPHQWPDQ\ WHVWV RU VHYHUDO F\FOHV RI UHYHUVHGGLVSODFHPHQWPD\EHSHUIRUPHGRQ WKH VDPH





0RVV DQG $QGHUVRQ >@ GHYHORSHG WKH F\OLQGULFDO VKHDU DSSDUDWXV ,Q WKLV GHYLFH WKH ILUVW VSHFLPHQ LV ZUDSSHG





DQG VXEMHFWHG WR D VSHFLILF VWDQGDUGL]DWLRQ >@ PD\ EH PRUH DFFXUDWH LQ GHWHUPLQLQJ WKH VKHDU VWUHQJWK RI
JHRV\QWKHWLFLQWHUIDFHVDWQRUPDOVWUHVVORZHUWKDQN3D>@WKHGLUHFWVKHDUWHVWLVZLGHO\XVHGWRHVWLPDWHWKH
LQWHUIDFHVKHDUVWUHQJWKDWKLJKSUHVVXUHFRQGLWLRQVOLNHLQWKHFDVHVRIERWWRPDQGODWHUDOEDUULHUVEXWIRUWKHOLPLWV
RI WKH GHYLFH LW LV GLIILFXOW WR WHVW YHU\ ORZ SUHVVXUH FRQGLWLRQV VXFK DV LQ ODQGILOO FRYHU DQG IRU WKLV W\SH RI
SUREOHPVWKHLQFOLQHGSODQHWHVWLVPRUHVXLWDEOH
7KHLQFOLQHGSODQHWHVWSURFHGXUH
7KH H[SHULPHQWDWLRQ RQ WKH LQWHUIDFH IULFWLRQ FDUULHG RXW DW WKH JHRWHFKQLFDO ODERUDWRU\ RI WKH 8QLYHUVLW\ RI
3DGXDZDVFRQGXFWHGE\PHDQVRIDQLQFOLQHGSODQHGHYLFH>@7KHLQFOLQHGSODQHKDVOHQJWKRIPDQGZLGWK
RI PZKLOH WKHEORFNKDV OHQJWKRI PDQGZLGWKRI P7KH LQFOLQDWLRQRI WKHSODQH FDQEHYDULHG
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  
)LJ7KHLQFOLQHGSODQHGHYLFHRIWKH,&($GHSDUWPHQWDSLFWXUHEGLDJUDP
,W VKRXOG EH QRWHG WKDW LQWHUIDFHV FDQ H[KLELW YHU\ GLIIHUHQW EHKDYLRXUV )RU VRPH LQWHUIDFHV ȕ FDQ EH HDVLO\




GLVSODFHPHQW RI PP ZDV DGRSWHG ,W LV LPSRUWDQW WR QRWH WKDW WKH VWDQGDUG (1 ,62   GRHV QRW
FRQVLGHUWKHSDUDPHWHUȕUHSUHVHQWDWLYHDQGVXJJHVWVWRFRQWLQXHWKHWHVWDWDFRQVWDQWVSHHGRIDERXWPLQDVIDU
DVWKHEORFNGRHVQRWUHDFKPPRIGLVSODFHPHQW7KHLQFOLQDWLRQRIWKHWDEOHDWWKLVVWDJHȕLVDVVXPHGWREH




$W WKH HQG RI WKH WHVW DQRWKHU VWUHQJWK SDUDPHWHU LV HYDOXDWHG E\ XVLQJ WKH ³IRUFH SURFHGXUH´ >@ DIWHU WKH
VOLGLQJWKHEORFNLVUHWDLQHGE\DFDEOHSDUDOOHOWRWKHSODQHOLQNHGWRDORDGFHOOIL[HGWRWKHSODQHIUDPHZRUNDEOH
RIPHDVXULQJ WKHUHWDLQLQJIRUFH))URPWKHEDODQFHRI IRUFHV LQ VWDWLFFRQGLWLRQDQHZSDUDPHWHUKHUHFDOOHG
OLPLWIULFWLRQDQJOHĳOLPFDQEHGHILQHGDFFRUGLQJWRWKHIROORZLQJH[SUHVVLRQ










,Q RUGHU WR KLJKOLJKW WKH PDLQ GLIIHUHQFHV EHWZHHQ WKH YDULRXV PHDVXUHPHQW PHWKRGV LQ WKH IROORZLQJ D
FRPSDULVRQRILQFOLQHGSODQH WHVWUHVXOWV IRUYDULRXVLQWHUIDFHV LVSUHVHQWHG)RUH[DPSOH)LJXUHVDQGVKRZQ
WKH GLIIHUHQW EHKDYLRXUV RI WKUHH+'3( JHRPHPEUDQHV *0% LQ FRQWDFW ZLWK D GUDLQDJH JHRFRPSRVLWH *&'
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DYHU\VORZVOLGLQJPRWLRQ>@7KHUHIRUHWKHUHLVDVLJQLILFDQWWLPHODSVHEHWZHHQWKHLQVWDQWFRUUHVSRQGLQJWR
PP GLVSODFHPHQW DQG WKDW IRU ZKLFK WKH EORFN UHDFKHV  PP RI GLVSODFHPHQW &RQVHTXHQWO\ DOVR WKH WDEOH
LQFOLQDWLRQȕLVGLIIHUHQWIURPȕRULQRWKHUWHUPVWKHVKHDUVWUHQJWKDQJOHĳLVVLJQLILFDQWO\ORZHUWKDQĳVWDQG
$GLIIHUHQWEHKDYLRXULVVKRZHGE\DWH[WXUHGJHRPHPEUDQHKDYLQJDVXUIDFHFKDUDFWHUL]HGE\DUHJXODUSDWWHUQ
RIHPERVVHGSURWUXVLRQV)LJE LQWKLVFDVH WKHVOLGLQJLVRI³VXGGHQ´W\SH WKDW LVZLWKDPDUNHGDFFHOHUDWLRQ








7KH )LJXUH  VKRZV D W\SLFDO WHVW UHVXOW IRU D URXJK JHRPHPEUDQH ZKRVH VXUIDFH LV URXJKHQHG E\ D UDQGRP
DSSOLFDWLRQRIVPDOOSDUWLFOHVLQWKLVFDVHWKHLQWHUIDFHEHKDYLRXULVYHU\FRPSOH[6PDOOGLVSODFHPHQWVRFFXUDWORZ
LQFOLQDWLRQ DQJOHV QRW PHDQLQJIXO RI DQ LQFLSLHQW VOLGLQJ EXW UDWKHU FRQQHFWHG WR D VHWWOLQJ RI WKH LQWHUIDFH
,QFUHDVLQJ WKH WDEOH LQFOLQDWLRQ DOVR WKH GLVSODFHPHQW LQFUHDVHV EXW LQ DQ LUUHJXODU ZD\ GHSHQGLQJ RQ WKH ILEHU
VWUHWFKLQJ 7KHUHIRUH LW LV GLIILFXOW WR GHILQH WKH PD[LPXP VKHDU VWUHQJWK RI WKH LQWHUIDFH EHFDXVH VLJQLILFDQW
GLVSODFHPHQWVXSWRPPPD\EHREVHUYHGZLWKRXWDQLQH[RUDEOHPRWLRQEHJLQV
$VXPPDU\RIWKHH[SHULPHQWDOUHVXOWVIRUWKHWKUHHDERYHPHQWLRQHGLQWHUIDFHVLVVKRZQLQWKHIROORZLQJ)LJXUHV
 DQG7KH ILUVW LQWHUIDFH *0%VPRRWK*&' VKRZV DGLIIHUHQFHRI VRPHGHJUHHEHWZHHQĳ DQGĳVWDQG )LJ D
ZKLOH WKHIRUFHSURFHGXUHJLYHV WKH ORZHVWYDOXHVDERXW ORZHU WKDQ WKHSUHYLRXV$VH[SHFWHG WKHZHDURI WKH
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WKDQWKHSUHYLRXVFDVH,WLVLPSRUWDQWWRREVHUYHWKDWWKHYDOXHVRIĳDQGĳVWDQGGHFUHDVHTXLFNO\ZLWKWKHLQFUHDVHRI
ZHDUSDVVLQJIURPDYHUDJHYDOXHVRIDERXWIRUWKHYLUJLQFRQGLWLRQWRDYHUDJHYDOXHVRIDERXWDIWHURQO\
P RI GLVSODFHPHQW 7KHUHIRUH WKH GDPDJH LV FRQVLGHUDEOH IRU WKLV LQWHUIDFH0RUHRYHU WKHUH LV D VLJQLILFDQW
GLIIHUHQFH EHWZHHQ WKH YDOXHV RI ĳ DQG ĳOLP RI DERXW  7KH )LJXUH  VKRZV WKH UHVXOWV IRU WKH WKLUG LQWHUIDFH





































































































































>@ $ 0RVV / $QGHUVRQ &\OLQGHU GLUHFW VKHDU D QHZ WHVW PHWKRG $GYDQFHV LQ WUDQVSRUWDWLRQ DQG JHRHQYLURQPHQWDO V\VWHPV XVLQJ
JHRV\QWKHWLFV'HQYHU&RORUDGR86$














>@ / %ULDQoRQ + *LUDUG -3 *RXUF $ QHZ SURFHGXUH IRU PHDVXULQJ JHRV\QWKHWLF IULFWLRQ ZLWK DQ LQFOLQHG SODQH *HRWH[WLOHV DQG
*HRPHPEUDQHV
